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I. INTRODUCTION 
In the present surger~－， methods which are usecl in making a substitute bladder 
following total cystectom~· . consist of 4 t~·pes 2.s follows: 
A) External ureterostomy, 
B) Ureterosigmoidostom~－， 
C) One in which the intestine is used as a urinary reservoir and 
D) Regeneration of the urinary bladder. 
A) External ureterostomy has advantageous points that it has no operative 
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risk and sometimes it is possible旬 washthe renal pelves, but it has an inconve-
nience to have to carry always urinals (Rutzen bag) and a danger of having ascen-
ding infection. 
B) In ureterosigmoidostomy using a segment of the intestine as a substitute 
bladder, there are brought about unbalance of blood elec:trolytes and a danger of 
ascending infection, especially in case of ureterosigmoidostomy, because there is non-
physiological condition that urine is introduced into an intestinal segment which is 
originall~· an organ for absorption, and this fact results in making of hyperchloremic 
acidosis. In order to prevent those serious complications, BRICKER (1950) tried to 
construct the ilea! bladder upon 55 patients and reported that intestinal reabsorption 
of urine was less than in cases of ureterosigmoidostomy, hyperchloremic acidosis 
being prevented. 
C) In ureteroileostom~＇， the ileum is utilized as a substitute bladder following 
total C?ste:;tomy. When an isolated ileum segment is used merely as a conduit of 
urine, there is no change in blood ele:;trolyte日， but¥vhen it is used as a reservoir, 
there is reabsorption of urinan' elements, especially of chloride, resulting in unbalance 
of blood electrolytes. In order to prevent these complications, SHOEMAKER (1955) 
tried to establish a procedure to prevent hyperchloremic acidosis by using inverted 
seromuscular graft. 
D) Regeneration of the Urinary Bladder. As mentioned above, many authors 
dared to use the intestine or the bowel as a substitute bladder, though they were 
conscious of many faults in the method. There are, however, few reports about 
regeneration of the bladder. Once, T1zzoNI and FoGGI (1888) reported that after 
ureteroileovesical anastomosis, the ilea! bladder had changed to a litle diverticulum 
and the remnant bladder had further enlarged, regenerated and deformed into a 
perfect bladder. SCHw ARTZ (1891) performed cystectomy preserving the trigone, 
and implanted the ureters to proximal of the urethra, expecting regeneration of the 
urinary tract derived from the urethra. N EUHOF (1917) transplanted femoral fascia! 
graft to the site of cystedom~’ and proved proliferation of the uroepithelium. 
PHEMISTER (1923) and Ko::nz (1929) made supplementary experiments of this pro-
cedure. ScmLLER (1923) , using rabbits, e~叩erimented regeneration of the bladder 
following cystectomy preserving the trigone， λncl he rEported about each of three 
layers, that is, uroepithelium, connective ti州ucand smooth muscle. RAvAsINI (1925) 
reported a clinical case of a tumor involving the entire bladder except the left half 
of the trigor,e and a small portion of the adjoining wall. He re~ 0ctcd the entire 
bladder except this area: the right ureter was reimpla11tcd into a health＞ア partand 
sutured to the cut margin of the trigone. The c:-stogram after 8 w<::eks showed 
formation of the new bladder. This experiment was followed by PERLAMAN (1927), 
who insisted that the urinary bladder could be regeEerated from the urethra. 
KRETSCHMER and BARirnR (1928) performed the ScHILLER’s method upon dogs, but 
failed to obtain the regenerated bladder. FoLsOM (1940) r:erformεd also the Schiller’s 
method on 8 patients of c.'・stitis and reported that he had succeeded clinically. S1sK 
and NEu (1939) performed cystectomy upon a patient with bladder cancer: he 
364 日本外科宝函第27巻第2号
reported that, in 5 months and a half after operation, the patient urinated at 
intervals of 2 to 4 hours and the capacity of the new bladder was 3 to 4 onces. 
R1cH:ARDSo)I (1952) reported cases of total cγstectomy excluding the bladder neck : 
after a year and a half, the regenerated bladder was 350 cc in capacity, and he 
emphasized that the bladder had strong regenerating activity. DEMUTH and MuRPHY 
(1953) performed c~·stectomy on dogs and transplanted an inverted fascial graft, 
which was isolated from the anterior rectus scheath, to the site of cystectomy, 
where uroepithelium proliferated and a new bladder was regenerated. DRAPER (1952) 
reported a case in which after cystectomy, a skin graft was transplanted to the 
site of cystectomy and hair grew at the place. GARRET (1954) reported regene-
ration of the new bladder from a small healthy portion left behind following resection 
of total necrotized bladder caused by arterial thrombus. BoHNE and OssoRN (1955) 
reported regeneration of a new bladder after total cystectomy, together with the 
regeneration of smooth muscle on the regenerated bladder wall. They performed 
cystectomy excluding a small portion of the dome and implanted ureters into the 
portion: thus, after 3 postoperative years, the C）叫ogramshowed a normal shadow 
of the regeneration of a new bladder of 350 cc in capacit>' • and the patient urinated 
under a usual pose. 
The above mentioned are the reports published til my experimental survey was 
begun: and al of them pointed out the fact that the bladder has an active rege-
nerative ability. Encouraged b~’ these reports, I have made e百ortto regenerate a 
new bladder following total cystectomy and the following experiment have been tried. 
EXPERIMENT AL v司＇ORK
(1) MATERIALS AND METHODS 
Twent.v-two dogs were used for this experiment. Five dogs died of surgery 
directly, the remaining seventeen survived and were investigated for complete 
evaluation. 
. As experimental animals, adult female mongrel dogs with 7.5-15 kg of body 
weight were used. After being anesthetized with Auropan-soda solution, the dog 
was fixed on the table in supine position. Then, after suprapubic midline incision 
was made, the ureters were identified, the small intestine being expelled upwards: 
the‘right ureter presented peristaltic movement, closely adhering to the posterior 
wall of retroperitoneum and the left one was a litle difficult to identify. The 
ureters were dissected about 1 0 cm proximal from the bladder and h0lding sutures 
were placed at the stumps. 
(i) Insertion of the Mold (Fig. 1): 
After exposure of the ureters, the perivesical fatty tissue on the anterior wall 
of the bladder was either sharply or bluntl:-' dissected from the parietal peritoneum, 
by ligating the cranial and caudal vesicular arteries and cutting the urethra: thus 
total cystectom~’ was finished. 
Next a mold was in~erted into the space from where the bladder was removed. 
The mold is to be connected previously with ureterourethral catheters. The ureteral 
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catheters were at first introduced into the ureters retrogradely; in this process of 
the operation, a palpation was necessary to guide the ends of the catheters correctly, 
so that they could reach the renal pelvis properly. Then the urethral catheter was 
introduced into the urethra from the internal orifice and was fixed to the greater 
labium, preventing urethral catheter to slip of owing to the i~nistal~is. The holders 
which had been sutured to both ends of the ureters ＇’ere tied with i:;erive~-'ical tfr10ue 
to fix the mold. Then the mold was covered clocely with the i:oi¥・esical fatt~’ 
tissue, and peritonealization was pεrformed ＼＼北hcontinuous or intιnupted suture'. 
In this process, as the dog:'s ureters are vcrγslender, it was very’difficult to insert 
the ureteral catheter retrogradely into the renal pelvis, and the urιteral catheters 
were liable to be bent near the mold. 
In 3rd to 8th postopE?rative week, the mold ¥YDS removed thrcugh an incision 
of about 3 0 cm on the anterior wall, to observe the condition of adhesion Letwccn 
the parietal peritoneum and the pouch. In general, the wall of the pouch was 0 8 
to 1 0 cm in thickness after 10 postoperative days: the inside of the wall was smooth, 
and ur噌 ewas noticed to spring out from the uretεral ori白ces. An anastomosis 
between ureters and the regenerated bladder was almost completed in this period. 
Then the urethral catheter was inserted into the urethra and was fixed to the ex-
ternal urethral orifice: this catheter was drawn out in general a week later, from 
the external urethral orifice. ＼司＇henthe pouch was closed, cares had to l:;e taken 
so that silk thread would never come out to the inside of the wall. Immediatelv 
after the operation, 1 0 g of streptomycin and 200,000 units of penicillin ＼’ere 
sprinkled into the cavity, and for 3 postoperative days, intramuscular injection of 
10 g of streptomycin and 200,000 units of rcnicillin and intravenous injection of 
100 cc of 5 % glucose solution were given cve1・vday, which were continued further 
accordii)g to the condition of the e.nimal. 
(i) Kinds and Shapes of the Mold : 
The mold was used to form the shape of a urinary bladder extraperitoneally. 
Two kinds of mold were used : one was a resin mold and the other a pob’vinyl 
formal mold (Figs. 2 and 3). A resin mold ＼’as made in the following wa）・：
1. )ct first, a positive primary model was made of para伍n.
2. The paraf五nmodel was buried into gyps, which ・was left to be hardened 
itself. 
3. Para伍nwas removed with hot water, and the negative gyps model was 
obtained. 
4. l¥Iixture of resin powder was put into a metal cap. 
5. Both parts of the cap were bolted up so tightly that the~· might unit closely 
together. 
6. They were taken out of the boiled water of 100°C and left to be cooled in 
the room temperature; and they were joined together with ".¥fend-Rex. 
7. After being polished with a grinding machine, two holes for insertion of 
ureteral catheters were made with bar on both side of the mold, and on€ for a 
urethral catheter in the caudal portion. When the catheters were inserted into these 
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holes, they were fixed with l¥Iend-Rex. 
This resin mold was disinfected with 0 17;.; Osvan solution. 
The other mold, i. e a polyvin~·l formal mold, was made of pol~ vinyl alcohol 
formalized through action of formalin. Its chemical structure is as follows (Fig. 4). 
Fig" 4 Chemical Structure of Polyvinyl Formal. 
(CH,-CH-CH,-CH 
I I IN 
O-CH2一一O! 
Specific characteristics of polyvinyl formal are as follows: 
1) It is originally white and spongy, but when it is oaked in water, it becomes 
soft and flexible. Furthermore, when it is indwelt in the vital body tissue for a 
long time, it is absorbed gradually and diminished completely. 
Z) Irritation b~’ the substance itself upon the vital tissue is comparatively 
slight. 
This mold was made in the following way: A suitable size of its mass was 
cut o百 witha sharr】 knifeand then three holes were made for ureteral and urethral 
catheters. These catheters were fixed to the mold owing to elasticity of polyvinyl 
formal itself. The disinfection of the mold is easily done by boiling for 5～10 minutes. 
If it was pressed without refrigeration, its elasticity was reduced and its shape was 
deformed. In this experiment, the mold was soaked in a solution of such antibiotics 
as penicillin and streptomycin, before it was used for operation. 
As for the shape of a mold, two kinds were applied; one was the mold, on 
the dome of which ureteral catheters were inserted, and in the other the ureteral 
catheters were inserted into the middle of its posterior wall. When the former was 
used, it had a disadvantage that the ureteral catheter was liable to be bent at its 
joint when it was inserted into the ureter. The latter was used to avoid this 
disadvantage; that is, it was devised to take a shape with as cloEe a resemblance 
to the natural condition as possible and in fact, it was possible to prevent bending 
of the catheter. 
(ii) On Ureteral Catheter: 
It was nece部 aryto use ureteral catheters without any harmful biological reac-
tion or chemical stimulation, and I used a polyethylene tube of 1.27 mm in outside 
diameter. Disinfection of the tube could be carried out by soaking it in 0.1 % 
Zephiran chloride, for 18 to 24 hours. 
(iv) Cystometry: 
Examination with cystometer was performed under general anesthesia with 
Auropan-soda, by SIMON’s cystometer. The method of the c~’日tomεtn· is as follows: 
The dog w邸 placedin supine position, and its bladder was emptied with a catheter. 
The level of the external urethral orifice was decided to be the zero-point. Internal 
pressure of the bladder was recorded on the paper every 10 cc of water being infused. 
This examination wa日repeatedthree times日nclthe aver叩evalues u℃re calculated 
l℃spectively in correspondence to the quantit>・ of infused water. This process was 
tried in two waJ・s;in one case, water was infm:ed rapidly (110 drops per minute) 
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and in the other, slow！~’（60 drops per minute). The average ¥'alue in the former 
showed the hypertonic curve and those in the latter, the atonic curve. Then the 
mean value between these 2 curves was calculated to indicate a vesicotonic curve. 
This cystometric examination was performed on every experimental animal post-
operatively and prier to the operation as control. 
(2) RESULTS 
(i) Resin Mold Group: 
Case 1. Dog: NO. 10. Weight 8.4 kg. Period of Survival: 14 days. Cause 
of Death: Urinary leakage. After total c~’stectomy, a resin mold with 35 cc in 
volume was indwelt. Urinary dribbling from the urethral catheter was comparative-
ly much postoperatively, and there was no bloody urine, but the perinrnm ¥Vas 
contaminated with urine. Though the dog squatted continual ！~· ， her urination was 
incontinent. On 10th postoperative day, the ureteral and the urethral catheters 
were found to have been removed spontaeneously. She had had urinary leakaεe 
and died of panperitonitis on 14th postoperative day. 
Autopsy Findings : A great deal of bloody urine stagnated in the abdominal 
cavity; the cut end of the ureter was pulled out of the pouch and showed contrat-
tive stenosis. The right ureter was dilated markedly and formation of the pouch 
was・ incomplete; the wall of the regenerated pouch was 0.5 to 0 8 cm and its inside 
W邸’rough,without proliferation of the uroepithelium. There was also stagnation 
of urine in the pouch. Blood electrolytes and nonprotein nitrogen had gradually 
increased postoperatively and they showed a marked rise on the previous clay of 
her death. 
Case 2. Dog: No. 14. ¥Veight: 12.7 kg. Period of Survival: 7 days. Cause 
of Death: Urinar~· leakage. When a resin mold of 35 cc in volume was inserted 
and indwelt, after total q叫ectomy,the right ureteral catheter bent temporarily. 
Immediately after the operation, she began dribbling bloodyア urine. She did not 
recover postoperatively from surgery, and lost appetite completely and died on 7th 
postoperative dav. 
Autopsy Findings: The end of the left ureteral catheter hacl ruptured both the 
renal pelvis and the parenchyma, reaching the abdominal cavit~’パvhere a great deal 
of urine stagnated. Formation of the pouch was unsatisfactoril~· ， and its wall was 
0.7 cm in thickness and its inside was rough, having 〉℃llowishwhite slime on its 
surface. There was no proliferation of the uroepithelium. 
The right ureteral catheter was filled with urinarγelements, and the right 
kidney showed moderate hyclronephrosis. Stink exudation stagnated in the cavity 
of the mold. 
Case 3. Dog: No. 18. Weight: 13.0 kg. Period of Survival: 11 d町・s. Cause 
of Death: Pan peritonitis and pγoh~·dronephrosis . A ftじ1・thetotal c~’stectorny , a 35 cc 
resin mold with a hole on its dome was indwelt; the dribbling urine was mixed 
with blood, but its urination、 wasfavorable. She did not recover from smger~· 
completely and died on 11th postoperative day; cause of death was infection esta-
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blished out of the pouch, the wall of which presented a picture of inflammatory 
changes and showed adhesion to the uterus and the uterine ligament on the posterior. 
The wall of the pouch was 0.8 to 1.0 cm and its inside n’as comparative!~ァ smooth,
but had a slime covering. The junction between the urethra and the pouch showed 
no proliferation of the uroepithelium and was easily distinguished. The anastomosis 
between the perivesical fat;.' tissue and the right ureter was insu伍cient,and there 
was made an internal urinary fistula. There was stagnated purulent exudation in 
the mold itself. 
Case 4. Dog: No. 20. Weight: 13.5 kg. Period of Survival: 21 days. Cause 
of Death: Strangulation. After total cystectomy, a 35 cc resin mold was indwelt. 
At the mid-point of its posterior wall had been inserted ureteral catheters. There 
was urinary dribbling from ureteral catheters immediately after the operation, and 
the dog recovered completely from surgery on 4th postoperative day. But as blood 
electrolytes were high, she was given milk mixed with a sulfa drug 3.0 g and 
sodium bicarbonate 3.0 g a day for 4 days. Since 18th postoperative day, her 
condition worsened; urinary volume decreased and the abdomen swelled severely and 
she died on 21st postoperative day. 
Autopsy revealed that cause of her death was strangulation of the bowel, and 
al small intestines gathered into a mass. The anterior wall of the pouch showed a 
slight adhesion to the parietal peritoneum. The pouch was 35 cc in capacity; its 
inside was smooth and glossy and the thickness of its wall was 0.7 to 1.0 cm. When 
water was infused into the pouch, it was noticed to reflow into both ureters. The 
junction between both ureters and the pouch was comparatively su伍cient,with some 
proliferation of the uroepithelium. Both ureteral orifices were smooth and showed 
no stenosis. Around the orifices, however, there was noticed proliferation of the 
connective tissue. There was neither hydroureter, nor hydronephrosis on each side, 
but the left ureteral catheter contained much urinary sediment. There was stagna-
tion of inflammatory exudation in the cavity of the mold. Blood electrolytes and 
nonprotein nitrogen were recovering from postoperative elevation, showing an incli-
nation of elevation again just before death. 
Case 5. Dog: No. 21. Weight: 11.8 kg. Period of Survival: 8days. Cause of 
Death: Panperitonitis. After total cystectomy, a resin mold of 35 cc in volume was 
also indwelt; the dog recovered from surgery in 3 postoperative days, but she began 
to show marked symptoms and signs of panperitonitis and died on 8th postoperative 
day. 
Autopsy Findings: There was marked stagnation of pus in the abdominal cavity 
and the space of DouGLAs’s fossa, indicating the cause of death to be panperitonitis. 
The anterior wall of the pouch adhered to the abdominal wall and the posterior to 
the anterior wall of the uterus and the rectum, in such a degree as they could be 
dissected bluntly with fingers. The wall of the constructed pouch was inflammatory 
and imm伍cient;it was 0.7 to 1.0cm in thickness, but presented edema on the whole 
and was contracted and smaller than the capacity of the mold. Its inside was 
covered with slime, but with rough surface, when the slime was exfoliated. There 
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was insu伍cientanastomosis bet＼’een the left ureter and the pouch. The insufficienc~’ 
might have developed to the urinar~· leakage into the peritoneal cavity. 
Case 6. Dog: No. 23. Weight: 12.5 kg. PerioJ of Sun・ival: 41 da~・s. Cause 
of Death: P~叶1ydronephrosis.. .¥fter total cystectom~· ， a 35 cc i esin mold wa日inclwelt. 
The dog recovered well on 3rd postoperatiγe da~－， and there was c;mtinuous dribb-
ling of urine from the ureteral catheter. On 28th postoperati¥'e clay, the mold 
was removed successfully, and formation of the pouch was satisfactory. The wall 
of the pouch was 0.8 to 1.0 cm in thickness and its inside was smooth and glossy; 
there was stenosis at the ureteral orifices, but urina1下’ Yoiclingwas smooth. Though 
ureteral catheters were inserted and indwelt after the operation, urinary fistula was 
formed on 29th postoperative da~・ in the scar of the operation; and urine was voided 
from both the catheters and the fistula. This fistula "¥vas closed spontaneously on 
31st postoperative day. On 38 th postoperative day, the urethral catheter was 
removed, and the dog's ur ation 'ms good, but it was incontinent, and she would 
take a pose of urinatio~ at intervals of 5 to 8 minutes. She died on 41 st post-
operative day. 
Autopsy revealed that the cause of death was ascending infection in both 
kidneys; the anterior wall of the pouch adhered to the par色talperitoneum, and the 
posterior wall, to the uterus and lig. latum. Formation of the pouch was satisfactory 
and its wall was 0.8 to 1.0 cm in thickness and lined with granulation smoothly. 
A small quantity of thick pus stagnated in the pouch. The junction between the 
urethra and the pouch was su伍cient,being lined completely with the uroepithelium. 
There was I〕roliferationof the connective tissue at both uretcral ori白cesand it was 
di伍cultto insert a sound on account of marked stenosis. The capacity of the pouch 
was 30 c, which showed contraction clue to cicatrization. Blood electrolytes and 
nonprotein nitrogen approached the normal level in 3 relpostoperative week, begin-
ning to rise sharp！~’ and markedly after the removal of the mold, and maintaining 
this state continuously til the dog died. Phenolsulfophthalein value was 48% just 
after the operation, but it became 12%, which indicates disfunction of the kidneys, 
immediately before her death. 
Case 7. Dog: No. 24. ¥Yeight: 14.0 kg. Period of Survival: 16 days. Cause 
of Death: Peritonitis. 人ftertotal cystecto1m-, a 35 cc resin mold was indwelt. On 
2nd postoperative clay, her urination was incontinent and she would take a usual 
pose at intervals of 3 to 5 minutes, voiding 2 to 3 drops of urine each time. Out 
of the ureteral catheter, however, urine was always dropping and her tail and 
gluteal portion were contaminated. She died on 16th postoperative day. 
Autopsy revealed that the cause of death was panperitonitis due to an insu伍cient
suture of the fatty tissue, that had wrapped up the mold.λnterior part of the 
pouch was especially contaminated with slime, sho¥1・i1g marked inflammatory changes 
and formation of the pouch was unsatisfactυlγ. The wall of the pouch ＂’as 0.5 cm 
in thickness and its inside was comparativeJ:.,・smooth;hydrouretcr and hydronephrosis 
were al日oslight on bothト；ides. The junction beb1-cc11 the ur℃thra and the pouch 
was comparatively good, where was onl~・ a slight proliferntion of the uroepithelium. 
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Capacity of the pouch showed slight tendency of contraction. There ＂’as purulent 
exudation in the mold. Blood electrolytes showed slight elevation, and nonprotein 
nitrogen remarkable one. As the causes for these elevations, disfunction of kidneys 
ma~・ be counted, but probably, deterioration owing to panperitonitis may be another 
one. 
Case 8. Dog: No. 31. Weight: 9.5 kg. Period of Survival: 8 days. Cause of 
Death: Urinar>・ leakage. After total C＞古tectomy,a 35 cc resin mold was inserted 
and indwelt; when ureteral catheters were inserted, the distal ends bent, but they 
could be straightened by the closure of the abdomen. The dog recovered well .on 
3rd postoperative da>・, and her urination out of the ureteral catheters was good, 
but the perineum was contaminated with urine. Since 6th postoperative day, she 
began to be emaciated and died on 8th postoperative 【lay.
Autopsy revealed that the cause of her death was urinary leakage; that is, a 
large quantity of bloody urine stagnated in the abdominal cavity. Formation of 
the pouch was comparafr;cly good, but its inside was rough and had slime on its 
surface. Its wall wぉ 0.7 to 0.8 cm in thickness, and the junction between the 
urethra and the pouch was distinguishable, showing no proliferation of the uroepi-
thelium. The junction between the ureters and the pouch underwent insu伍ciency,
and urine was guided from the kidney to the pouch only by the ureteral catheter. 
The right kidney had moderate pyohydronephrosis, and the left, slight one. There 
was stagnation of exudation in the mold. 
The causes of death, complications and others of the cases mentioned above are 
shown in the tables Tables 1 and 2) . 
Table 1. Resin Mold Group 
I ~品le 1Thel\1o-l~~serted Place 1Perioi:I I I 
! f the lid with lof the Ureterallof Surv-1 I 
Dog No.IW叫 htiMold lnraina-lcatheter into l~vine: I Cause of Death I References 
I (kg) I r ~c 1 gt?_ lthe Mold ｜（尚子〉 ！ ｜ 
I i t6n 10th postoperative 
10 I 8.4 I 35 I No I At the dome I 14 ! Urinary leak叩 11~拡e芯t~eo；~r話国
lout. 
14 I 12.7 I 35 No I At the dome I 7 I Urinary leakage 1 {f［；~：~i:l~~i.~~ 
18 I 13.o 35 I Middle of the yes posterior wall 11 ：；~c~ritonitis and dronephrosis 
20 I 13.5 35 No I Middle of the posterior ＼’al 21 Strangulation 
21 I 1.8 35 ？、＇u I Middle of the 8 Panperitonitis posterior wall ｛~f~~…，：~！1 …ve I Midd!E7 of the mold and the 23 I 12.s I 35 No 41 Pyohydronephrosis catheters we-posterior 、.＼＇al
ved. 
2-1 I 14.0 I 35 Yes Middle of the 16 Panperitonitis posterior wall 
31 9.5 35 No I Mi仙 ofth巴｜posterior wall 8 I Urinary leakage 
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(i) PolyYinyl Formal Group: 
In this group, the pol:i-・vinyl formal mold was applied to 11 dogs. 
Case 1. Dog: No. 28. Weight: 10.5 kg. Period of Sm,・ival: 395 days. C礼u~·c
of Death: Sacrificed. After total C,¥'Stectomy, a 25 cc pob・vinylformal mold was 
placed. The dog recovered from surger.＼’ on 3 rel postoperative day. Urii:e 1Ya日
continuously dropping from the urethral catheter and it took a usual pose of urina-
tion at intervals of 5 minutes. On 19th postoperative cla,¥', suprapubic incision was 
performed under the general anesthesia, and the mold wお removed. The anterior 
wall of the pouch adhered to the parietal peritoneum in such a degree as they could 
be seperated bluntly with fingers. Formation of the i:;ouch was good, and its capacity 
was 25 c, which was the same quantit，＼ァ asthe mold. The wall was 0.8 to l.Ocm 
in thickness, and the inside w’as smooth and εlo~s.\·· The junction bet＂℃en the 
urethra and・ the pouch was comparatively su伍cientand was lined with the uroe-
pithelium. Both ureteral orifices were completely patent, and urine was fl.owing 
from the ori白ces. The ureteral catheters wuc inserted a！~c\ the wall of the pouch 
was sutured serially. After the second operation, her urination was good, without 
forming urinary白stula. Secretory and ascending p~・elogram taken on 30th posto-
perative day, showed that the pouch had slightly contracted. Var匂uskinds of 
examinations, such as examination of renal function, determination of blood electro-
lytes, C｝叫ometricexamination and determination of urinar:i-ーquantity,¥I’ere performed 
on 34 th, 120 th, 160 th, 180 th, 270 th, 300 th, 360 th, 380 th and 390 th, postopera-
tive da.＼’s respectively. On 270 th postoperative clay, phenolsulfophthalein was 25 %, 
blood chloride 408 mg/dl and nonprotein nitiogen 431 mg/dl. Examinations of renal 
function on the same cla.＼’ showed that phenolsulfophthalein was包括， bloodchloride 
was 406 mg/dl, approaching the normal value. T,,・cnty four hour urinary volume 
was determined, and whether urination was continent or incontinent was observed. 
The quantity of drinking water was determined ako eve1、.＼＇6 hours. The determi-
nation was performed every hour for 24 hours after the operation, total quantity 
of urine in an hour being recorded. Within one month after the operation, total 
quantity of urine in 24 hours was 492 5 cc, and quantity of drinking water was 
113 c. Her urination was incontinent al through 24 hours. Within 3 months after 
the operation, total quantity of daily urine in 24 hours was 332 c, and that of 
drinking water, 52.3 cc, with urinary incontinence al through 24 hours. Within 6 
months, total quantity of urine was 449‘0 cc and that of drinking water 218 c, but 
her urination became intermittent, approaching relative continence. When she was 
allowed to walk freely, she squatted at intervals of 5 to 10 minutes, voiding 5 to 
7 ccof urine each time. Within 10 months, total quantit~’ of urine＼’as 460 c, and 
that of drinking water 175 cc; that is, she got rid of relative continence voiding 
urine voluntaril.v at intervals of one or tvvo hours. In this stage, the perineum ＂’as 
never contaminated with urine. While allo＼ァedto walk，日heused to void 50 to 60 cc 
urine at intervals of 40 to 60 minutes. In about 12th month, total quantity of 
urine was 441 c, and that of drinking water 68 cc. She ¥'Oided urine at intervals 
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Urination of dn eχ;rerすmentCJ.Ido_9 
of 2 to 6 hours, and her unna- _ ':-. 30すん f'.0.D 
tion was perfectly continent. 
But when put to free walking, 
she used to void 50 to 60 cc at 
intervals of 40 to 60 minutes 
(Fig. 5). 
Thus, her urination became 
relatively continent in about 6th 
postoperative month, and showed 
perfect continence at about 10th 
postoperative month, voiding 
urine voluntarilv. 
It was notable that the 
capacity of the bladder had 
enlarged 1 8 times as large as 
that of the mold, with the lapse 
of time. Cystometric examina-
tions were recorded in 7th and 
12th postoperative month res-
pectively (Figs. 6 and 7). Inte-
rnal pressure of the regenerated 
bladder was considerably hypo-
tonic on 90 th postoperative day, 
moderately h~·potonic on 120 th, 
orthotonic on 300th postoperative 
clay, and slightly hypertonic on 
360 th postoperative day. 
The vesical pressure before 
the operation and that of the 
regenerated bladder are shown 
in the Table 3. It is clear that 
the regenerated bladder changed 
gradually from hypotonic to 
hypertonic, in the lapse of time 
(Figs. 8 and 9) . In a case of 
the test animals the capacity of 
the regenerated bladder was about 
20 cc on 11 th day after the 
removal of the mold (on 30th 
postoperative clay), when a ret-
rograde urogram showed reflux, 
l℃tern! dilatation, and dilatation 
of renal pel ＼’cs. On 380 th pos-
~ v ・E ・ l JI[ 
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Fig・. 5 The dog became relatively continent in 6th post-
operative month, and then showed perfect continence 
in about 10th postoperative month. 
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Table 2. Complications of Resin Mold Group 
Dog[Hydro ／~ロg~~ IPerito川嶋lu討inary/urinary ／~？忠：~／t忠γ ｜：拘：：L官；；~al~~lcon
No.「e匙isI ph附主itis IL帥 age!Fistula 医；己~：－fg~h~et~~·~lberifi~es 'rg；~h~et~~－~i nce brotd 
10 I掛＋｜柵 ｜ ｜＋｜件 I I );o I 件
14 I * I + I * I ! : + I I冊 iNo I時










Note: + Slight, * Moderate, -lt!-Severe 
＋十 I + 
toperative day, the capacity 
was about 45 cc, and there 
was also reflux and dilata-
tion of the upper urinary 
tract (Figs. 10, 11, 12, 13, 
14, 15 and 16). On 395 th 
postoperative day, the animal 
was sacrificed with injection 
of Auropan・sodalOOmg/kg. 
Autopsy revealed the 
followings (Fig. 20): The 
anterior wall of the regene-
rated bladder adhered slight-
ly to the uterus and the 
uterine ligament, which had 
not formed a part of the 
wall themselves. The ca-
pacity of the pouch was 45 
c, which was 1.8 times as 
large as that of the mold. 
The wall of the pouch was 
0.7 cm in thickness and its 
inside was smooth and was 
lined with the uroepithelium, 
in the lower part of which 
were recognized smooth mus-
cular fibers. The junction 
between the urethra and the 
pouch was quite sufficient 
and indistinguishable. There 















Fig. 6 Intravesical Pressure of the Regenerated Bladder 
(7th Postoperative l¥:onth 1. 
Fig・. 7 Intravesical Pressure of the Regenerated Bladder 
(12th Postoperative Month). 
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Table. 3. Results of Cystometry (cm H20) 







sical calculus of a litle-
finger tip-size, 0.6 cm×0.5 
cm, and there was an 
ossification formed in the 
lower part of the uroepi-
thelium around the ure-
teral orifices. Both ureters 
10 20 30 40 50 60 70 80 
7.0 10.0 13.0 15.0 20.0 21.5 24.5 30.5 
2.8 3.2 4.7 4.9 6.4 
3.5 5.1 6.8 8.0 9.0 10.5 
6.3 7.0 8.7 10.4 15.8 21.0 2.4 
9.0 15.7 2.7 25.0 27.7 30.5 32.1 I 34.5 
Cystometricεxamind£ion _ 




/0 and pelves showed marked 
dilatation. Renal parenchy- 5 
ma was very thin, owing C ..品。。
to stenosis at the orifices. 
Case 2. Dog: No. 29. 
Weight: 9.5kg. Period of 
Survival: 18 days. Cause 
of Death: Pyohydroneph-
rosis. After total cystec-
tomy, a 20 cc polyvinyl 
formal mold was indwelt. 
On 11th postoperative day, 














ureteral catheter was poor, c需品。 5
」，
／／ 
voiding bloody urine. On 
13th postoperative day, the 
mold was removed because 
the dog was generally 
。
10 120 300 J60th f.0.D 
Fig. 8 and 9. It is shown clearly that the regenerated 
bladder gradually changed from hypotoni巴to
hypertonic, in the lapse of time. 
emaciated. The anterior wall of the pouch adhered to parietal peritoneum. For-
mation of the pouch was good; and its wall was 0.5 cm in thickness and its inside 
was rather rough. Junction between the urethra and the pouch was comparatively 
clear, and there was no development of the uroepithelium. Though it was difficult 
to identify ureteral orifices, there was proliferation of the connective tissue around 
the left ureteral ori白ce,which showed remarkable stenosis. After removal of the 
mold, a catheter was inserted retrogradely. On 2nd day after the second operation, 
a urinary fistula was formed in suprapubic wound, but urination through urethral 
catheter was comparatively good. She became emaciated gradually, without closing 
of the白stulaand died on 18th postoperative day. 
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Fig. IO Retrograde Urogram: Before the Removal of the Polyvinyl Forma(Mold. 
Fig. 11 Retrograde Urogram: On 30th 
Postoperative Dayron I Ith Day after the 
Removal of the Mold). Reflux is noted. 
Fi宮.12 Retrograde Urogram: In 6th 
Postoperative Month. Capacity 32cc. 
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Fig. 13 Retrograde Urogram: In 10th 
Postoperative Month. Capacity 42cc. 
Reflux and dilatation of the upper 
urinary tract are noted. 
Fig・. 14 Retrograde Urogram : In 12th 
Postoperative Month. Capacity 45cc. 
Fig. 15 Cystogram: In 12th Postoperative Month (Antero・PosterioralView). 
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Fig・. 16 Cystogram: In 12th Postop2rative Month (Lateral View). 
Autops~・ Findings: It wぉ about3 0 cm from the opening end of the fistula to 
the posterior wall of the regenerated bladder. Formation of the pouch was comp:>.-
rativcly good. Its wall was 0 5 cm in thickne8.s and its inside was smoo十h,but not 
glossy. The junction between the urethra and the pouch was comparatively dis-
tinguishable and there was no proliferation of the uroepithelium. The cap1cit:.・ of 
the pouch was 17 cc and smaller than the volume of the mold. The right mctcro.l 
orifice was occluded owing to marked proliferation of the connective fr・叩 c,and the 
left ureteral orifice also showed moderate stenosis. There was moderate h:.・drone-
phrosis on the right side, and P.¥ oh:.・dronephrosis on the left side. On 10th pest-
operative day, blood chloride and nonprotein nitrogen showed temporal decrease, but 
since then, began to increase gradually, and showed marked elevation after the 
removal of the mold, maintaining the rising inclination til the dog died. 
Case 3. Dog: No. 34. Weight: 12.7kg. Period of Survival: 15 da:.-s. Cause 
of Death: Panperito11itis. After total c；日tectorn；心 a20 cc pol~γi n :.· l formal mold 
was indwelt. On 3rd postoperative da:.・, the dog recovered from surgery; urine was 
continuously dribbling from the ureteral catheters, and the perineum was contamina-
te:l with urine. Till about 10th postoperative da:.・, her urination was good and she 
squatted at intervals of 3 to 5 minutes. On 15th postoperative cla:.・, she died of 
general emaciation and anorexia. 
Autopsy revealed that the direct cause of death was panperitonitis due to insu-
ficient anastomosis of the anterior wal of the pouch. Formation of the pouch was 
incomplete, and its wall su汀eredgenerally from in丹ammatoryaffection and was 04cm 
in thickness and its inside was rough, with slime on the surface. There was stenosis 
at both ureteral orifices, and both kidneys had slight sign of h:.・dronephrosis. The 
capacity of the pouch was 15cc shO¥ving contraction due to cicatrization. 
Case 4. Dog: No. 35. Weight: 8.0 kg. Duration of Survival: 35 tla：.・日， Cause 
of Death: Pyoh:.・clronephrosis. After toal c>・stectomy, a 13 c pol>・yinyl formal 
mold was inserted and indwelt. The dog recovered from sm・広εryon 2nd post-
operative day. Excretion of urine was noticed dribbling from urctcral catheters, and 
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she squatted at intervals of 3 to 5 minutes. This condition continued til 14th 
postoperative day, and on 15th postoperative da~· . the mold was removed. The 
anterior wall of the pouch adhered slightly to parietal peritoneum and the posterior 
wall白rmlyto the uterus and the uterine ligament. The wall of the pouch was 
0 8 to1.0 cm in thickness, and its inside was smooth and glo~·sy. The junction 
between the urethra and the pouch was comparatively sufficient and was lined with 
the uroepithelium. There was no stenosis at both ureteral orifices. The urethral 
catheter was inserted from the inside of the pouch and the wall was sutured serially. 
The dog recovered from surgery already on the following cl幻’afterthe second 
operation, with dribbling bloody urine from the urethral catheter; on 2nd day 
urine was dribbling from both orifices of the urethra and fistula, and it was not 
mixed with blood. This urinan・ fistula existed for three days, Lcing closed spon-
taneousl~＂ From about 30th postoperatin: day, her gu,eral co1~dition worsened and 
she died on 36 th postoperative cla~· . 
Autop吋’ revealedthat the direct cause of death was p~·oh~·dronephrosis on both 
sides. The capacit~· of the pouch was 10 c, showing contraction. The wall was 
0 8 to1.0 cm in thickne山 andits inside w加 smoothand glossy; and the junction 
between the urethra and the pouch was indistinguishable. The uroepithelium deve-
loped from the urethra and had covered about one third of the pouch. The right 
ureteral orifice had marked stenosis. Blood chloride and nonprotein nitrogen increased 
postoperatively on account of surgery, but they began to decrease from about 11th 
postoperative day; and after removal of the mold, the；，・ showedmarked elevation. 
Phenolsulfophthalein was 21 %. but after the mold was removed, it became 12% 
and, showed a remarkably low value of 10% just before her death. 
Case 5. Dog: No. 36. Weight: 11 4 kg. Period of Survival: 7【la;,・s. Cause 
of Death: Urinary leakage. After total c;,・stectomy, a 20 cc polyvinyl formal mold 
was used. The dog recovered from surgery on 2nd postoperative cla;,・, and her 
urination was good. On 3rd postoperative clay, however, she pulled out the urethro・
ureteral catheters, and as the result she fel into general emaciation and died of 
urinary leakage on 7th postoperative 【lay.
Autopsy Findings: Bloody urine stagnated in the abdominal cavit;,•, and forma-
tion of the pouch was incomplete. The wall of the pouch was 0.6 to 0 8 cm in 
thickne山 andits inside was rough and had no glosc;. The urethra and the pouch 
were not completely united yet, but there was noticed no insufficiency of anastomosis. 
There was no development of the uroepithelium. The right stump of the ureter 
showed an insu伍cientanastomosis, and urinary leakage was noticed through the 
anastomosis. Hyclroureter on the left side was moderate, but slighter than that on 
the right side. The right kidney had moderate hydronephrosis. 
Case 6. Dog: Ko. 37. Weight: 7.5 kg. Period of Survival: 21 clays. Cause of 
Death: Panperitonitis. After total c同tectomy,a 20 cc polyvinyl formal mold was 
used. The dog recovered from surgery on 2nd postoperative da；，’ urine was voided 
in dribbling from both ureteral catheters and she squatted at intervals of 3 to 5 
minutes. This condition continued til the mold was removed on 14th postoperative 
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day, when the pouch was already established perfectly. The anterior wall ・of the 
pouch moderately adhered to the parietal peritoneum, and the posterior wall to the 
uterus and the uterine ligament. The wall of the pouch was about 0.8 cm in thickness 
and its inside was smooth, but covered with slime here and there on its surface. 
The junction between the urethra and the pouch was favorable, but there was only 
a slight development of the uroepithelium. Ureteral orifices showed no stenosis and 
it was possible to see the orifices directly, from which urinary flow was noticed. 
A urethral catheter was inserted from the inside of the pouch and the wall was 
closed serially. On 15th postoperative day, a urinary fistula had been formed, but 
a great amount of urine was voided in dribbling from the urethral catheter. This 
fistula existed for four days and was closed spontaneously. From about this time, 
symptoms of panperitonitis was noticed, and she died of general emaciation on 21st 
postoperative day. 
Autopsy revealed that the direct cause of death was panperitonitis, especially 
developed from in自ammatorypouch. The capacity of the pouch was 18cc, showing 
contraction. The wall was 0.5 to 1.0 cm in thickness and its inside was smooth 
but not glossy. The junction between the urethra and the pouch was favorable, 
and development of the uroepithelium was poor. Both ureterai orifices showed mo-
derate stenosis, and both kidneys presented a picture of moderate pyohydronephrosis, 
and swelled to be 1.5 times as large as the normal size. Blood chloride and nonpro-
tein nitrogen were elevated temporarily, but decreased to their normal value just 
before the mold was removed. After the removal, they showed sharp elevation, 
which was caused by panperitonitis and pyohydronephrosis. Phenolsulfophthalein 
test showed also the same change. 
Case 7. Dog: No. 38. Weight: 14 0 kg. Period of Survival: 120 days. Cause 
of Death: Sacrificed. After total cystectomy, a 15 cc polyvinyl formal mold was 
indwelt. On 3rd postoperative day, the dog became well; urine was continuously 
dribbling from the ureteral catheters, and she squatted at intervals of 3 to 5 minutes. 
On 30th postoperative day, the mold was removed. The anterior wal of the pouch 
adhered slightly to the parietal peritoneum and, its posteri0r wall, to the uterus. 
The wall was 0 8 to1.0 cm in thickness and its inside was smooth and glossy. 
Anastomosis of the urethra and the pouch was perfectly smooth, one third of the 
pouch being covered with the proliferated uroepithelium, and that of the pouch to 
the ureters was also sufficient. A urethral catheter wa.s inserted into the internal 
urethral orifice, and its end was pulled out of the external urethral orifice and fixed 
to the great町 labium. On 2nd day after the second operation, there was formed 
a urinary fistula in the suprapubic wound, to exist for two day叫 butbe closed 
spontaneously. On 6th day after the second operation, the urethral catheter was 
removed. Phenolsulfophthalein test showed 18 '}{, blood chloride 386 mg/dl, and 
nonprotein nitrogen 52.7 mg/dl; that is, there was renal disfunction. Determination 
of urinary quantity on 40 th postoperative cla~· . revealed that her urination was 
incontinent al through 24 hours. On 65 th postoperative cla~ · ， the dog recovered 
to the normal condition; that is, blood chloride was 410 mg/dl, and nonprotein 
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nitrogen, 33.7 mg/dl. Phenolsulfophthalein test showed, however, 24%, indicating 
moderate hypofunction. On 70 th postoperative day, ascending cystogram showed 
marked ureteral reflux; the capacity of the bladder was 10 c, showing its contrac-
tion. On 73 rd postoperative day, relative continence was noted. On 95 th post” 
operative day, she had ~·et continence, which was proved by determination of urinary 
quantity and by the fact that her perineum was not contaminated. On 120 th 
postoperative day, the dog died of excess-anesthetizing for cystometric examination. 
Autopsy Findings (Fig. 19): The anterior wall of the pouch adhered to the 
parietal peritoneum and the posterior wall, to the uterus. The pouch contracted 
owing to cicatrization and its capacity was 10 cc and smaller than the mold. Its 
inside was smooth and glossy, with the uroepithelium developed al over the surface. 
And smooth muscle fibers were noticed to have grown in the wall, which was 0.8 
to 1.0 cm in thickness. The pouch was strictured at the junction with the urethra 
and near ureteral orifices. There was ossification around these orifices; and in the 
pouch a cystolith had been formed, making suture thread as its nucleus. Ureters 
showed marked dilatation, that is, hJ’droureter and hydronephrosis were especially 
marked on the left side. Blood chloride and nonprotein nitrogen showed temporal 
elevation after the first and the second operation, respectively; but they showed 
gradual decrease, and got near to the normal level, which continued til she died. 
The curve of phenolsulfophthalein test showed also the same inclination, but it always 
revealed the existence of moderate hypofunction of the kidneys. 
Case 8. Dog: No. 39. Weight: 9.7kg. Period of Survival: 31 days. Cause 
of Death: Pyohydronephrosis. After total cystectomy, a 20 cc polyvinyl formal 
mold was used. As the dog began to show general emaciation, the mold was removed 
on 10th postoperative clay. Formation of the pouch was comparatively good, and 
its wall was 0.6 cm in thickness, its inside being smooth, with slime on the surface. 
The junction between the urethra and the pouch was stil distinguishable, without 
any proliferation of the uroepithelium. Urinary fl.ow from both ureteral or泊cesw出
noted. Uretero-urethral catheters were inserted, and the wall was closed. There 
was noted no formation of urinary fistula, and ur恒ationfrom ureteral catheters 
was good; but the perineum was contaminated with urine. Uretero-urethral catheters 
were removed on 8th day after the seconcl operation, when the lumen of ureteral 
catheters was partially occluded with urinary elements. She became emaciated from 
about 29th postoperative day, and died on 31 st day. 
Autopsy Finclings: The wall of the pouch was 0.8 to 1.0 cm in thickness, and 
its inside was smooth. The pouch contracted to 12 c, being smaller than the mold. 
The junction between the urethra and the pouch was rather indistinguishable, and 
proliferation of the uroepithelium was noticed only at the site of anastomosis. Both 
ureteral orifices showed marked stenosis, owing to proliferation of connective tisue. 
Both kidneys showed h;.droureter and p~’ohvclronephrosis. Blood chloride and non-
protein nitrogen were normal before the removal of the mold, but showed a moderate 
elevation thereafter. 
Case. 9. Dog: No. 40. Weight: 10.0 kg. Period of Survival: 60 davs. Cause 
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of Death: Hydronephrosis. After total cystectomy, a 25 cc polyvinyl formal mold 
was inserted. The dog recovered from surgery on 3rd postoperative day. When 
the mold was removed on 27th postoperative day, the wall was 0.8 to LO cm in 
thickness, and its inside was smooth and glossy. The junction between the urethra 
and the pouch was indistinguishable and the uroepithelium was proliferating into 
the pouch. Ureteral ori白cesshowed no stenosis, from which urine was flowing out. 
After the removal of the mold, uretero-urethral catheter was inserted. There was 
no formation of urinary fistula after the second operation; and on 33 rel postoperative 
day, the catheter was removed. On 35 th postoperative day, her urination was stil 
incontinent, but she squatted intermittently, voiding about 5 cc of urine each time. 
Cystometric examination on 40 th postoperative day revealed that the highest value 
was 9.5cm Hρ，that is, infusion of 32 cc caused overflowing. She became emaciated 
gradually from 55 th postoperative day and died on 60 th day. 
Autopsy Findings: Formation of the pouch was good, and its wal was 0 8 to 
1.0 cm with capacity 23 c, showing slight contraction. The inside was smooth and 
had a small area of slime on its sur-face. The uroepithelium developed over one 
third of the inside of the pouch. Junction between the urethra and the pouch was 
completely indistinguishable. Both ureteral or泊cesshowed slight stenosis and mode-
rate hydronephrosis. Blood chloride showed temporal elevation postoperatively, in-
dicating gradual decrease subsequently. Nonprotein nitrogen showed marked increase 
postoperatively, and continued to increase slightly even after the removal of the 
mold. As for phenolsulfophthalein test, it was 26財 on10th postoperative day, 
but became 19% after removal of the mold and 14% just before death. 
The causes of death, complications and others of the cases mentioned above 
are shown in the Tables 4 and 5. 
Table 4. Polyvinyl Formal Mold Group. 
I I 百 Iiime一子函詞 l I 
Dog-I W凶g-htI ofthe I ofs~＿r-I Cause of Death I No. I (kg〕 lMold I vivinι ｜ ｜ Reference 
I I (c:) I (day 1 I I 
竺 1 . 10.s 1 zs I制 ISacr伽 d ｜ 紅白t諮0：品目~；etl~~:C,~~d~nd
2川9.sI 20 T_IB" _ J---P；副長n·e－~hr~~j司 Ph: ~~t~~~［0~ぷ記民主瓦；：0；~可
34 I 12.7 I 20 I 15 I Panpe山 nitis
I i I I I On 15th postoperative day, the mold and 35 I 8.0 j 13 [ 35 j Pyohydronephrosisj the ureteral catl叫 erswere removed. E巳子－~I 20 I 7 I Urin~！~~I；＇：~~竺仰心l耐千里
I I I I On 14th post冶perativeday, the mold and 37 I 7.5 j 20 I 21 J Panp凶 oni出 lthe uret叫叫eterswere removed. 
竺上川 15 [ 120 I Sacrificed J ~he－~~日許認込益金盃EEτ一丁一一一一－r一一一一一寸一一一一一一一一寸－・onIoth l:>ostoperat1ve day, the mold and 
39 I 9.7 20 31 I Pyohydronephrosis I the 町 eteralcatheters were removed. ~~江l 2川 60 J可…ん引毘否認og;ti＝－~t~：tピぬ日
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Table 5. Complications of Polyvinyl Formal Group 
7一一一一下 I I 百百両面亘TAflglllati－βtenosis,Crystaliza-I 
Dog !Hydro町 IPyohy-I Peri to-!Urinary /Urinary! of Ure-Jon of Ure-I of /hon in !Con-
No・／neph- I droneイnitis !Leakage /Fistula [teral Ca-/teral 目Jr~.teral /Un~teral I tinence 
一一一」＿＿rosi号：phrosis/ I I ltheters」白血也rsIQnfices’包！he包主主＿L__
2s I + I I I I I I I + I I Yes 
29 I 件 I+ I I + I + I I I + I I No 
34 I + I I神 I I I I I + I I No 
35 -Ht I ＋ ＋ * No 36 ＋十 ＋ ＋ ＋ 4仲 No 
37 ＋ ＋ ＋ ＋ No 
38 * ＋ ＋ ＋ Yes 39 ＋ ＋ ＋ No 
40 4十 ＋ No 
Note : + Slight, -It Moderate, -Ht Severe 
II. CLINICAL EXPERIENCE 
Recently, I have applied the procedure to a patient. I. Kawaguchi, a 59 yaa-r 
old-Japanese, who had been suffering from a bladder cancer. He was hospitalized 
on January 11, 1957, because of bloody urine with dehydration. As a pa~illary 
cancer was found in the bladder and the rectum, he underwent an operation of 
total pelvic evesceration, anastomosing the ureters with the external skin on February 
23, 1957. The external ureterostomies worked well, and his general condition im-
proved gradually. However, the ureters were frequently obturated by contracting 
cicatr包ation,which necessitated temporarily troublesome insertion of a catheter to 
overcome the condition. Furthermore, the skin around the orifices of ureterostomies 
was irritated with urine. 
Therefore, I decided to perform procedures of bladder regeneration upon him on 
7th of May, 1957. The skin incision was made in the median suprapubic line, 
round the root of the penis, and along the suprapubic white line down to the median 
raphe of the scrotum. The subcutaneous tissue and the rectus sheath were cut and 
the peritoneum was exposed. As the patient had a permanent colostomy performed 
in the previous operation, the peritoneum could not be 児島ctedupward completely, 
but enough to expose the ureters under direct vision. The right ureter was shorter 
than the left. Then the author had to go to the next step of the operation to 
insert a mold in the extraperitoneal space. The polyvinyl formal mold with capacity 
of 70 cc was covered with the surrounding serous tissue, especially with the peritoneum 
(Fig. 17). But unfortunatelv, the peritoneum was not large enough to cover the 
mold completely because there was so wide defect resulted in by the previous ope-
ration, that it was necessary to detect some other materials to cover it, such as 
rectus sheath, or iliopsoas sheath. Furthermore, the newly constructed extraperitoneal 
space in which the mold was indwelt was not large enough and was dislocated to 
the right-side, on account of incomplete peritoneal reflection. With difficult maneト
euver, I could manage at last to insert the mold into the space. Then, the stumps 
of both ureters were connected with the mold itself with several fine silk sutures 
under guidance of the ureteral catheters. The top of the mold could be fixed with 
the catheters as well as with the above mentioned sutures, but the tail of the mold 
was difficult to fix. Therefore the urethra could not be connected with the mold 
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directly, and there was about an inch of gap between them, which was connected 
by the bridge of the urethral catheter. The superior and the medial side of the 
mold was covered with the peritoneum, the lateral and the posterior, the iliopsoas 
muscle, and the anterior, the right rectus sheath. 
In spite of the above-mentioned gap, urine was not spilt from the gap but 
dribbled out through these uretero-urethral catheters. Infection was prevented with 
some antibiotics, a11d the wound was closed primarily. 
For the time being, the postoperative course of the patient was quite favorable, 
and he showed no symptoms of unbalance in blood electrolytes. But on 15th post-
operative day, the abdominal wall became rigid, showing tenderness. Suddenly, 
discharge of urine decreased, which indicated acute development of urinary leakage 
from the gap, and the patient died of panperitonitis against al e百orts.
Au tops~ア was not carried out, but it was supposed that the cause of the leakage 
might be insufficienc~· of extraperitonealization. 
IV、DISCUSSION
(1) Operative Procedure : 
It has been proved experimentally that the regeneration of urinary bladder is 
possible following total cγstectomy. This operation is divided into two stages, the 
first and the second. The 1st step of the operation is that, after total cystectomy, 
a resin or a polyvinyl formal mold with ureterourethral catheters is inserted and 
is covered tightly with the perivesical fatty tissue and the peritoneum. The second 
step of the operation is that the mold is removed out of the pouch reconstructed 
around it after 7 or 8 postoperative weeks with suprapubic incision only to insert a 
urethral catheter into the pouch, which is made to function as a new urinary 
bladder. Within 4 claγs to one week after this second operation, the methral catheter 
is also removed. What is important in this second stage operation, is to decide the 
chance to perform it. It is considered to be best that the mold should be removed 
in 6th to 8th postoperative week. The reason for this is that the connective tissue 
proliferates always best and formation of a pouch is sufficient in 5th to 6th post-
operative week according to my experience, and that the uroepithelium begins 加
develop in 3 weeks, covering the whole surface of the inside of a pouch in 6 to 8 
weeks. If the mold is removed too early, formation of the pouch wil be generaly 
imperfect, causing either panperitonitis due to an insufficient anastomosis, or marked 
ureteral stenosis. If, however, the mold is inserted and inclwelt for more than 8 
weeks, the ureteral ・¥'al will dilate and atroph:; of mu~cle and declination of peris-
taltic motion wil lbe brought about, so that hydronephrosis will be induced. Judging 
from these facts, it is concluded that 6th to 8th l;ostopciative week whrn the 
uroepithelium develops best and formation of a pouch is白nishedas mentioned above, 
will be most suitable for the second operation. 
In the first operation, a mold is wrapped up with the peritoneum and the 
perivesical fatty ti日ue.This procε<lure of extraperitonealization of the mold is 
most important in the operative procedures. Therefore the peritoneum ancl the 
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perivesical fatty tissue should be used sufficiently. If these tissues are not enough 
to cxtraperitonealize the mold, it may be also possible to use free fascial graft out 
of the anterior rectus scheath. The necessity of sufficient extraperitonealization 
should be emphasized. 
In the resin mold group, pus had sometimes stagnated in the hollow cavity of 
the mold owing to its permeability, however su伍cientthis extraperitonealization 
might have been. It was not desirable because of danger or developing peritonitis. 
In order to prevent this, a special resin mold with central cloaca was used (Dogs 
No. 18 and 24), but it did not work so e百ectivelyfor drainage of the pus as was 
expected, and after al it was impossible to prevent peritonitis. On the contrary, 
the polyvinyl formal group had not a danger like this. 
There was noticed fistula formation in the operative wound as a complication 
after removal of the mold. In case of Dog No. 23, a urinary fistula was noticed 
in the supra pubic region for three da:;s from 1st postoperative day. In case of 
Dog No. 29, a urinary fistula was formed for four clays from 2nd day after removal 
of the mold (til its death). Dog No. 37 had a urinary fistula for three days from 
1st day after removal of the mold. Dog No. 38 showed fistula formation for 2 
days from 2nd day after removal of the mold. Thus, the urinary fistula W拙
formed for 2 or 4 days in general, but closed spontaneously. 
In order to prevent formation of a urinary fistula which is liable加 appearin 
suprapubic region, drainage through the ureterourethral catheters should be kept 
constantly. 
As for two kinds of mold, a polyvinyl formal mold has following advantages, 
when compared with a resin mold, 
i) There is no technkal difficulty in making it. 
i) It has no irritation against vital tissue. 
ii) A resin mold has a hollow cavity and is so permeable, that exudation 
will stagnate in its cavit:v・; this exudation is harmful, for it is infectious. While, 
on the other hand, a pol ~’vinyl formal mold is spongy and also able to absorb various 
antibiotic solution before it is used. 
iv) Besides, it is flexible, and has an advantage of being diminished, when it 
is left in the body for a long time. 
(2) Shape of the Mold : 
In ca町民 whereureteral catheters were inserted from the dome of a mold, 
especially into a resin mold, they were liable to cause angulation at the junction 
between the catheters and the mold; with the intention of preventing the angulation, 
isolation of ureters was tried extensively, but the result was the same. This was 
probably because a resin mold was hard and inflexible. On the contrary, when 
ureteral catheters were inserted from the middle of the posterior wall of a polyvinyl 
formal mold, there was no angulation noticed. It prevented not only angulation, 
but also al dangers due旬 insufficientfixation, because a polyvinyl formal mold has 
elasticity or flexibility and accordingly suturfog thread can be passed through the 
mold itself for fixing. 
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(3) Crystallization in the Catheter: 
HUFFMAN (1956) reported that when he performed partial ureterectomy for 
regeneration of the ureters, there was crystallization in the lumen of a polyethylen 
tube, and it had played a great role in bringing about infection into the urinary 
tract. HERDMAN (1949) also perceived frequent occurrences of stenosing crystalli-
zation, when he used a polyethylen tube as a splint of the ureters of a dog. Ac-
cording to the report of BmrnE (1955), the lumen of this tube was occluded with 
nonspecific material as well as calcitic precipitation, and the dog died of inreversible 
change in kidneys. This crystallization consists of phosphoric acid and uric acid. 
In the present experiments, Dogs No. 14, 20, 21 and 39 had showed this crystalli-
zation, which was produced in about a week in case of the earlier ones. Crystalli-
zation will occlude ureteral catheters, causing either hydronephrosis or pyohydrone-
phrosis. One of the e百ectivetreatments to prevent the crystallization is either to 
insert a stylet unto ureteral catheters which are brought out of the external ureteral 
orifices, or to wash them with 15% solution of sodium bicarbonate. 
(4) Ureteral Stenosis: 
One of the most frequent complications among a series of m? experiments is 
ureteral stenosis, which brings about secondarily h~＇dronephrosis or pyonephrosis, and 
other undesirable phenomena, such as hyperchloremia or acidosis. Therefore, a great 
care should be taken to find counter-plan against stenosis of ureteral orifices. It may 
be grouped into two kinds, dynamic and mechanical. 
i) In case of stenosis caused by dynamic effect, the ureteral lumen is dilated 
owing to insertion of the ureteral catheters for too long a time, so that marked 
atrophy and weakness of the ureteral wall may be resulted secondarily, and subse-
quently hydroureter and h~·dronephrosis, owing to the elevation of internal pressure 
of the renal pel¥'is. In order to prevent these complications, cares should be taken 
加 removethe ureteral catheters in 3 to 4 weeks. 
i) In case of those which are brought about mechanically, theγare usuallγ 
caused by proliferntion of the infected connective tissue at the site where the ureters 
are transplanted. The proliferation of the connective tissue might interfere十heurine 
p拙sagefrom the kidneys to the bladder, resulting in hydronephrosis. 
Therefore, in the procedures of ureteroenterostom~· ， such as CoFFEY’s method, 
COFFEY-MA YO’s method, NESBIT’s method, CORDONNIER’s method and ::VIATHISEN’s method, 
procedures to prevent stenosis at the site of transplantation of ureters were eager!:-・ 
studied. After al, however, it is necessary to pay a careful consideration to the 
primary healing of the anastomosis. 
In these two types of stenosis, mechanical one was more frequently. But it 
may be possible to prevent stenosis by following procedures. Two flaps are made 
b>' giving longitudinal incision to the ureteral stump; it is necessar~’ that these 
flaps should be tightl>・ sutured with the perivesical fatty tissue and the peritoneum. 
The extra-peritonealization surrounding these flaps alone coukl prevent the develo-
pment of stenosis, because then the reconstructed orifices of the ureters are wide. 
(5) Reflux : 
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Ureteral reflux causes secondarily a rise of intravesical pressure. At first ure-
tcral peristalsis compensates it to some extent and accodingl~＇ prevents a rise of 
intrapelvic pressure. But there is a limit in the compensation, and ureteral reflux 
appears at last, when the ureteral peristalsis is overcome by the gradually rising 
intravesical pressure. The intrapelvic hyperpressure will cause ischemia of the kidney 
parench>'ma to decrease glomerulal filtration. When a rise of intrapelvic pressure 
is prolonged, obstruction of tubulet’s endothel is caused to disturb urinary secretion 
and reabsorption, and acid base equivalence. In these experiments, too, this phenか
menon of re自uxwas noticed through X-Ray examination. This serious reflux might 
be avoidable by making tunnel of the ureter obliquely through the wall of the pouch. 
In some of m~・ experiments, though there was proliferation of the connectvie tisue, 
urinan’passage was not interfered, but there was noticed ureteral re丹ux. This was 
probabl>・ because the patency of ureteral orifices was maintained by ossification 
around the ureteral orifices, namely, the ossification worked a~ a frame. This reflux 
causes inevitably ascending infection. If the infection spreads into the pouch, the 
wall changes into inflammatory granulation, which results in destruction of the wall 
or contraction of the pouch. Besides, development of the uroepithelium is delay’吋
by the infection. The uroepithelium proliferates from the remnant urinary tract in 
6 to 10 weeks if the infection does not occur. The vesical infection will spread into 
the upper urinary tract to cause pyoh>・dronephrosis. Irrigation of the bladder and 
administration of antibiotics are best for preventing these complications. 
(6) Trauma: 
In my present experimen十， thedogs themselves often caused accidents. For 
example, some clogs (Dogs No. 10 and 36) pulled out ureteral catheters earlier than 
the proper time, which caused either insufficiency of the anastomosis, or stenosis at 
ureteral ori白ces,and subsequently h>・droureter or h:<dronephrosis. Some dogs licked 
their operative wounds frequently, and others bit off thread and opened the opera-
tive ¥vound, resulting in panperitonitis. In one case (Dog No. 20), strangulation of 
the bowel was noticed. These accidents caused by dogs themselves could be preven-
t2d under careful management during the postoperative course. Besides, as an 
accident caused by management failure, there was perforation of the kidney due to 
insertion of a ureteral catheter. Such an accident should be prevented by early 
discovery or by careful guidance especially in the insertion. 
(7) On the Transitional Droepithelium and the Smooth Muscle (Figs. 18, 19 
and 20): 
Five to six weeks after a mold is indwelt, the pouch is formed with granulation 
tissue; its inside is lined with the uroepithelium in 6 to 10 weeks句 bemade smooth 
and glossy. This uroepithelium can Le considered to proliferate from the urethral 
and the ureteral mucosa. The proliferation of the m・oepitheliumis rarely mitotic, 
but mostly amitotic. Once the wall of the pouch is lined with the uroepithelium, 
there is no danger of contraction by scarring, and stenosis of ureteral orifices can 
be prevented. In some ca:-:cs of long survi＼℃d dogs, the growth of smooth muscle 
was perceived in the wall of the pouch. STILLIKG and PFITZNER (1886) tried the 
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same experiment and prn\'C~rl that the connecti vc tissue de¥'cloped at伽st,changing 
into smooth muscle. JAKINOWITSH (1879) operated on the lung and the stomach of 
the experimental animals and recognized growth of smooth muscle, when the scars 
had been established. BusAcm (1887) rE-portecl on regeneration of smooth muscle fibers 
at the scar of the lung and the stomach. BERRY (1920) sho,vccl also increase of 
muscular cells out of granulation tissue at curettage of the uterus. BAUMGARTEN 
(1923) in the same wa~’ proved development of smooth muscle in the bronchus. 
According to BCHKE (1955), smooth muscle develo1;s from fitroblasts similar to 
genetic cels of the vascular sy品tem. BERMAN (1954) used a polyethylrne tube as 
a substitute for the esophagus, but regeneration of muscle was impossible, its splint 
being surrounded with the epithelium and the connective tissue. FRAI¥X, Hn."MAN, 
RunoLF and 0PPEKHEIMER (1956) reported that cut m℃ters had demonstrated clc¥'c-
lopment of smooth muscle in 4 to 6 weeks and were repaired. 
As is mentioned above, there are two opinions concerning tlic genuation of 
smooth muscle fibers in granulation. One is that development of smooth muscle is 
due to the increasing ability of the original smooth muscle films, and the other is 
that it is due to metaplasia of connective tissue cels. In the present study, .the 
bundle of the smooth muscle was demonstrated in the regenerated wall. But the 
origin of appearance of this smooth muscle fibers was not decided. The fibers do 
not communicate each other, so that the wall of the regenerated bladder has no 
contractive ability. 
(8) On Biochemistor:' : 
A brief description will be tried about blood electrolytes of the dog with the 
regenerated bladder (Refer to ?lis CmzuKo I w Anr,; for further information.). There 
are various reports on the cause of hyperchloremic acidosis following uretero-intestinal 
anastomosis. In my present experiments of the regenerated bladder, the most com-
mon cause of the rise of eledrolytes was initial hydronephrosis. The hydronephrosis 
compresses the renal parenchyma, especially glomeruli and blood capillaries, causing 
ischemia, decreaEe of urinary filtration and incrc2Ee of blood ~hloriclc and 1'.onprotein 
nitrogen as the rE.sult. One week after insertion of the mold, so-called initial hydro-
nephrosis is apt to be brought about, being complicated with increase of blood 
chloride and nonprotein nitrogen. As the time lap::cs postoperati＼℃ly, the initial 
hydronephrosis disappears and the blood electrolytes decrea!<c gradually. Aftt:r tl:c 
second operation, thci℃ appear日 transiticnarytelεma at urctnal orifices, anl bleed 
electrol ¥'tcs show secorn1ar~· increa叩， tobe I℃cluced to the normal lncl in 2 to 3 
postoperatiYe montr.s. Instabilit：γof electrob tcs ¥1・iJI Le rec川口cdwith the acccmp-
lishment of linin広 withthe uroepithclium. 
(9) On Ossification and Formation of Cystolith: 
)l"otable facts in my preぉcntexperiments on the regennated bladder are that 
0ssification w出 notedunder the uroepithelium of the pouch and that q叫olith＼γas 
formed. In ca~'Cs of Dog Xo. 28 ~rnd 28, autop町白nclingsrnTal€d the insideηf the 
l℃generated bladder had been ト11cutl1and lined with the uroepithelium, shml'ing 
subepithelial formation of the osteoid tissue. This ossification was noticed in the 
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wall around the newly trnnsplanted ureteral orifices, and demonstrated in the dogs 
叩 n・ivedmore than three months after the operation. NEuHOF (1917) made a defect 
on vesical mucosa and tried to repair the bladder with free fascia! graft; and he 
noticed osteoid tissue in the part which had been continually contaminated with 
urine. This fact was confirmed also bγPHEMISTER (1923) and KooTZ (1929) . 
Osteoid tissue is generally explained to be formed out of mesenchyma. That 
is, osteoblast is formed of fibroblast which is originated from mesodermal germ. It 
is considered that there must be something that induces the classification into 
osteoblast or fibroblast, but this fact has not been explained sufficiently. It may 
be constant contamination with urine that induces this classification. ¥Vhen this 
ossi白cationis developed, the surrounding area of ureteral orifices is hardened and 
fixed to the pouch; but the ureteral orifices themsel ¥TS can be kept open without 
contraction or dilatation. On the other hand, there is a disadvantage that elasticity 
of the bladder wall will be lost and reflux occures. 
Besides, stone formation was noticed in the regenerated bladder. The stone must 
have been formed secondarily, with some foreign substance as its nucleus. In the 
present experiment, there was proved formation of cystolith of about 0.6 cm×0.5cm, 
making thread as its nucleus. This thread may be the one used in suturing the 
perivesical fatty tissue, or the one used in closing the anterior wall of the pouch 
at the end of the second stage operation. In order to prevent such stone formation, 
cares should be taken not to make thread come out into the inside of the pouch, 
or cut-gut should be used instead of silk thread. In cases of long survived dogs, 
which showed formation of cystolith, there were always symptoms of dysuria. 
Therefore it is necessary to pay attention to vesical pain, urination, or bloody urine 
and to perform periodical cystoscopy, and lithotomy should be done immediately 
when cystolith is found. 
(10) On the Long Survived Dogs: 
Dogs of No. 28 and No. 38 in the polyvinyl formal group ¥¥Cre long survivals. 
Some special observations are to be tried on these two cases. 
These dogs underwent urinary incontinence I仁王_r;ectivcl：－’ on about 70 th post-
operative day. There were various facts: 1) the wall of the pouch thickened, 2) 
the capacity of the pouch decreased, 3) the ureters and the renal pelvcs dilated 
markedly, 4) the pouch contracted on account of the smallness of the mold and 5) 
the ureters were drawn towards the contracting pouch in malclirection, being stric-
tured owing to development of ossi白cation. The reason for recover~· to continence 
ma~’ be because urethral angulation ¥¥as brought about on account of the above 
mentioned development of ossification, thickening of the wall, decreased capacity of 
the pouch and hydroureter. This fact is a phenomenon quite similar to that which 
is seen when MARSHAL’s method makes pool of urine possible by urethral angulation, 
in order to prevent .incontinence. The urethral angulation may be the very cause 
of having relative continence cvc11 in the dogs without sphincter. 
(11) Increase of Vesical Capacity: 
It may be on account of hype1-trophy, hyperplasia, proliferation oi elastic自民rs
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and pool of urine, that during a certain period (about 6 postoperative months) the 
capacity of the regenerated bladder increased 18 times as much as that of the 
mold, as was seen in case of No. 28. It may be, however, because the pouch became 
invariable owing to ossification and its wall came to be stabilized b:・ development 
of the uroepithelium, that the vesical capacity ne＼℃r showed any tendency of further 
increase after that period of time. 
V. SUl¥DTARY AND CONCLUSION. 
It has been experimentally proved that regeneration of the bladder is possible 
after total C;¥'Stectom>・ by means of insertion of the mold. The application of this 
procedure was clinically tried furthermore, but unfortunately, the patient died of a 
complication, peritonitis due to imperfect extraperitonealization. 
It was revealed that the wall of the regenerated bladder showed the regene-
ration of smooth muscle and ossi白cation,but after 8 weeks, its inside ''・as completely 
covered with the uroepithelium. The dog’S urination with this regenerated bladder 
was continent and was in an ordinary manner. The reconstructed vesical capacity 
showed increase of 1.8 times as much as the capacity of the mold. The period of 
the longest survived dog was 395 days, and that it was sacrificed. The most trou-
blesome complication in the present experiment was the contracture of the pouch 
due旬 cicatr包ation. As this contracture is promoted by infeetion, it is necessary 
to administer powerful antibiotics for the purpose of checking the contracture as 
slight as possible. Further investigations are expected in improvement of the mold 
to perform the operation in one stage after total cystectomy, in the problem of 
sphincter and in the stud：，’ on innervation of the regenerated bladder. 
In concluding this paper, it is a great pleasure to acknowledge the kind guidance and revision 
of Prof. YAEMO~ SHIRAHA and Assistant Prof. NAOHIKO HARADA, my directors to whom I am greatly 
indebted, and for the kind help on materials, of Prof. Cauzo NAoAisar, a member of the Tuber-
culosis Research Institute of Kyoto University. I am also much obliged to Dr. N. SANO, Dr. Y. 
NARIKAWA, Doctress Ch. IWADE, Dr. K. OoA, Dr. K. FuKUYA)I¥, Dentist, M. YASUI, and many other 
associates concerned for their co-operation. 
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Fig. 1. After total cystectomy, a polyvinyl Fig・ .2. 
formal mold with ureteral catheters 
and a urethral catheter is inserted in 
to the extraperitoneal space and is 
covered with the perivesical fatty 
tissue and the peritoneum. 
Fig.3. 
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Fig-. 17. Clinical experience: Median suprap-
ubic incision being-performed, a poly-
Yinyl formal mold of 70cc in volume 
was inserted in the extraperitoneal 
space. The superior and the medial 
side of the mold was covered with the 
peritoneum, the lateral and the post-
erior, with the iliopsoas muscle, and 
the anterior，、.Yiththe right rectus 
sheath. _ 
Fig". 19. Autopsy findings on !20th postoperative 
day : The pouch contracted owing to 
cicatrization, its capacity being !Occ 
and smaller than that of the mold. 
The inside of the regenerated bladder 
was smooth and glossy, with the uro-
epithelium developing all over the 
surface. The wall had 0.8 to 1.0 cm 
in thickness. There was noted ossifi-
cation around ureteral orifices, and 
in the pouch a cystolith had been 
established. 
Fig-. 18. Autop~y findings on 7th and 14th post-
operative days: The wall of the 
regenerated pouch was 0.5 to 0.8 cm 
in thickness and its inside was rough, 
without proliferation of the uroepith-
elium. 
Autopsy findings on 21st postoperatiYe 
day : The wall of the pouch was about 
O.Bcm in thickness and its inside was 
smooth, but there was only a slight 
deYelopment of the uroepithel ium. 
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Fig. 20. Autopsy findings on 395th postoperati、e
day: the capacity of the regener.ated 
bladder was 45 cc, which was 1.8 times 
as large as that of the mold. The 
inside of the wall w出 smooth, lined 
with the uroepithelium, a calculus of 
a little白ngertip size was noticed in 
the regenerated bladder, and ossific-
ation was recognized in the lower 
part of the uroepithelium around the 
ureteral orifices. 
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とができる． 勝E光容量は Moldの容積に比較して 1.8
倍の増大を示す．最も長く生存した例は395日に屠殺
されp 爾後の検索に供された．
今回のわたくしの実験においてみとめられたもっと
も重大な合併症は癒痕のために，再生勝E光壁が収縮す
ることであった． 再生勝E光壁の縮小は感染によって，
とく に増強されるのでF これを防止するためには，術
後における強力な抗生物質の投与が必要であった．
今後p E華脱全創出術後ただ l回の手術で観血的処置
が終了されるようにp Moldを改良することp 勝統括
約筋の問題p および再生勝脱の神経支配の問題など，
残された諸問題を解明するためにp 研究を進めなけれ
ばならないー
